Abstract Purpose: Critically ill patients are often unable to give informed consent to participate in clinical research. A process of delayed consent, enrolling patients into clinical trials and obtaining consent as soon as practical from either the participant or their substitute decision maker, has sometimes been used. The objective of this study was to determine the opinion of participants, previously enrolled in the NICE-SUGAR study, of the delayed consent process. Methods: This observational study was conducted from 2009 to 2010 in the ICU of a tertiary referral hospital in Australia. Participants who were enrolled in the NICE-SUGAR study with delayed consent who survived, were cognitively intact, and proficient in English were posted a questionnaire regarding their opinion of the delayed consent process. The questionnaire was returned by post, fax, email, or completed during a telephone interview. Results: Of 298 eligible participants, 210 responded, with an overall response rate of 79 %. Delayed consent to participate in the NICE-SUGAR study was obtained from participants (57/210; 27.1 %) or the substitute decision maker (152/210; 72.4 %). Most respondents (195/204; 95.6 %) would have consented to participate in the NICE-SUGAR study if asked before enrolment; most (163/198; 82.3 %) ranked first ''the person who consented on their behalf for the NICE Study'' as most preferred to make decisions, should they be unable; and most (177/202; 87.6 %) agreed with the decision made by their relative. Conclusion: Delayed consent to participate in a clinical trial that includes critically ill patients is acceptable from research participant's perspectives.
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Introduction
The provision of informed consent by patients before enrolment into a clinical trial is essential for the ethical conduct of clinical research. However, there are populations of patients who are unable to provide informed consent before enrolment in trials. Critically ill patients are one such group, as the nature of their illness and the treatments required often render them incapable of understanding the nature of the research as well as the risks and benefits involved and often prevent them from communicating their preferences. The need for immediate treatment can mean that patients or their substitute decision makers do not have the time necessary to make informed decisions, and it can be difficult to access the substitute decision maker in time to enroll the patient into a clinical trial [1, 2] . When available, substitute decision makers can be emotionally overwhelmed from the circumstances of the patient's illness and have been reported to experience anxiety, depression, and fatigue [3] [4] [5] , such that they are unable to consider participation of the patient in research [6] . Delayed consent involves the enrolment of patients who lack decision making capacity into a clinical trial before obtaining consent. Written informed consent to continue participation and for use of study-related data is obtained subsequently either from the substitute decision maker or from the patient themselves when they recover. Delayed consent has been used in large clinical trials including critically ill participants [7] [8] [9] . These studies have contributed to improving care for critically ill patients. In Australia ethics committees may approve enrolment of critically ill patients without prior consent in interventional research when participation is in the best interests of the patient and possible risks are justified by potential personal benefits [10] .
While some ethics committees are willing to allow this form of consent, others are not [7] . The basis for these differences is not known. Knowledge of attitudes and preferences of patients in this situation may help inform ethics committees in these decisions. In particular, there is little known about the opinions of patients who have been enrolled in clinical studies without prior consent. Previous research in this area has used hypothetical scenarios and relatives of critically ill patients to gauge the acceptability of this practice [11] [12] [13] [14] . No study has yet ascertained the views of patients who were enrolled into actual clinical trials using delayed consent. Therefore, we sought to determine the opinions of patients who were enrolled into a critical care clinical trial using delayed consent regarding the delayed consent process and the decisions to consent made by the substitute decision maker.
Methods

Participants and setting
The normoglycemia in intensive care-survival using glucose algorithm regulation (NICE-SUGAR) study was a multicenter randomised controlled trial that enrolled 6,104 patients and was conducted in the intensive care units (ICU) of 42 hospitals located in Australia, New Zealand, and North America. Details of the NICE-SUGAR study protocol [15] and results [7] are reported elsewhere. In brief, eligible adult participants were randomly assigned to one of two strategies for maintenance of blood glucose levels, either intensive or conventional blood glucose of 4. Participants were eligible for this study if they were enrolled in the NICE-SUGAR study under the provision of delayed consent, with consent provided at a later date by either themselves or a substitute decision maker, or later withdrawn from the NICE-SUGAR study treatment by the substitute decision maker with consent provided for use of study-related data. Participants were excluded if they were enrolled in the NICE-SUGAR study with written informed consent obtained before randomisation, judged to have insufficient English language skills to complete the questionnaire, or had limited cognitive capacity when screened for this study. Please see the Online Resource for methods related to cognitive screening. The Human Research Ethics Committees of the Hospital and of the University of Technology, Sydney, gave approval for this study. Informed consent from participants in this study was implied by completion and return of the questionnaire.
Questionnaire
A printed self-report questionnaire was designed specifically for this study. Please see the Online Resource for a copy of the questionnaire (Appendix A) and a detailed description of the development process. The questionnaire contained 12 items with forced choice responses and two open-ended questions. Self-reported feelings regarding the circumstances of enrolment in the NICE-SUGAR study were measured on four semantic differential rating scales with anchors of: fair-unfair; content-discontented; pleaseddispleased; and angry-delighted. Participant's responses on each scale were treated as Visual Analogue Scale data ranging from 0 to 100 mm. Agreement with selection of substitute decision maker, decisions made on their behalf, and altruistic motivations were measured on a five-point Likert scale; options ranged from strongly agree to strongly disagree. A list of eight alternative persons or organisations to make decisions on their behalf was provided and respondents ranked them from one to eight, according to their first preference. Characteristics derived from the literature included education level [12] , language spoken at home [4] , main activity before the ICU admission [14] , the duration of the relationship with the substitute decision maker, whether previous discussions regarding participation in research had occurred [12] and one question regarding their general health [16] .
A panel of volunteers made up of 17 health care professionals including intensive care specialists, senior nurses, a nurse researcher, research coordinators, social workers, a chaplain, administrative personnel, and lay persons associated with the ICU, reviewed the face validity and content validity of the questionnaire. Two rounds of pilot testing were undertaken to assist in item generation, to ensure that questions had sufficient responses from which to choose, and to identify items that were poorly worded or were difficult to understand.
Data additional to that obtained directly from respondents were collected from retrospective chart review of the medical records, ICU databases, the NICE-SUGAR study site case report files, and consent documents.
Procedures
A three-stage recruitment procedure was used. Stage one involved initial contact via telephone to briefly introduce this study and to obtain the best postal address for the information package. This package was addressed to the individual and included: a comprehensive cover letter; a copy of the signed NICE-SUGAR study consent form, because it was anticipated that former ICU patients may not recall they had been in the clinical trial or remember (or be aware of) the identity of the person who provided consent on their behalf; the questionnaire; and a one-page plain language summary of the NICE-SUGAR study results with information regarding their allocation to either intensive or conventional groups. The investigator (JP) conducted the initial telephone contact and followed an objective telephone transcript approved by the ethics committee to minimise potential personal bias.
At stage two, all people who had not returned the questionnaire within 3 weeks received a reminder telephone call, when they were offered the opportunity to complete the survey by telephone or to return it via fax or email. People who were unable to complete the written form because of time or to physical constraints were invited to complete the questionnaire during a structured telephone interview with an independent research nurse experienced in contacting former ICU patients. Verbal assent for completion with the research nurse was obtained by the investigator. The final contact was 3 weeks later when non-responders were reposted the information. If this last contact was unsuccessful, no further attempts were made to obtain follow-up.
Data analysis
Data were entered into a Microsoft Excel Ò (Microsoft Corporation, 1997) spreadsheet and subsequently analysed using PASW Ò Statistics GradPack 18 (SPSS, 2009). No assumptions were made regarding missing data. Categorical variables were compared using Pearson Chisquare test or Fisher's exact test as appropriate. A p value of \0.05 was considered statistically significant. The free text comments to the open-ended questions were transcribed verbatim and content analysis was used to systematically interpret responses. Exact words from the participant's comments were noted and their frequencies counted. Similar or related words were confirmed in a thesaurus and grouped into categories. If more than one idea was identified in a response, the main idea was used for categorisation. The selection of categories was independently checked by two investigators. Agreement about categorisation was reached by discussion when there were differences in judgement.
Results
Participants
There were 634 ICU patients enrolled in the NICE-SUGAR study at the study hospital. Of these people, 53.0 % were ineligible for this study (Fig. 1) . Questionnaires were completed by 210 former participants in the NICE-SUGAR study, yielding a response rate of 79 %. The median (IQR) time from enrolment in the NICE-SUGAR study to the date the questionnaire was completed was 153 (116.7-191) weeks. When completing the questionnaire over half of respondents reported their general health was good (68/210; 32.4 %) or very good (59/210; 28.1 %) with one quarter indicating fair (54/210; 25.7 %) or poor (16/210; 7.6 %). Table 1 shows the characteristics of respondents and those who did not participate in this study. There were no significant differences in diagnostic categories between respondents and non-respondents or declined groups. Table 2 displays the demographic characteristics of respondents. Half of respondents reported their highest education level as greater than high school. Table 3 • Were lost to follow up (33)
• Declined to participate in this study (9) • Non-respondents (46) 210 respondents 298 (47%) eligible 
Discussion
This study ascertained the opinions of trial participants who were enrolled in a clinical trial of available standard treatments with delayed consent. An overwhelming majority of respondents were positive regarding their enrolment in the NICE-SUGAR study using delayed consent. Most respondents reported that they would have participated in the NICE-SUGAR study, had they been asked beforehand. They also reported that the right person had been chosen to make decisions on their behalf. They agreed the substitute decision maker had made the same decision as they would have and were content with that decision. These results support the use of delayed consent in clinical trials when informed consent cannot be obtained prior to randomisation, and the treatments that are being evaluated are already in routine clinical practice.
This study examined the opinions of actual participants in clinical research regarding the process of delayed consent and of consenting decisions made by the substitute decision maker. Surveys conducted to ascertain community [17] and former ICU patients' [13] attitudes to consent for research in critically ill patients who lacked Fig. 2 Box plot summarising respondent's opinions of enrolment using delayed consent. Participants were asked to place an ''X'' on a semantic differential scale and the distance was measured in millimeters decision-making capacity found that most citizens expressed comfort with waived and deferred consent for a hypothetical low-risk scenario [17] and that most former ICU patients were agreeable or neutral about potential enrolment in hypothetical research using delayed consent [13] . That theoretical work is extended in this study through description of former participants in a clinical trial who were enrolled using delayed consent. Participants in this study preferred relatives to make consenting decisions on their behalf when they were unable. Relatives were mostly a spouse or partner and adult children, similar to the identity of relatives who provided consent for research in a Canadian ICU [6] . No patients or substitute decision makers withdrew or withheld consent for data usage subsequent to enrolment using delayed consent at the Royal North Shore Hospital. A survey of substitute decision makers who were approached for consent for research in ICU found those who had declined would have changed their decision to agree when asked 24-48 h later because of more time to consider the study and changes in the patient's condition [6] .
There are a number of strengths to this study, notably the high response rate to the survey. Also, the study enrolled former ICU patients who had participated in an actual randomised controlled trial, thereby including an ideal population. The use of an actual instead of a hypothetical trial is a key strength as respondents were likely to relate to the actual scenario because of its relevance to them. The study design combined quantitative and qualitative methods in a questionnaire that had undergone rigorous development. The free text responses provided added depth to the forced choice responses. The fact that there was a prolonged duration of time that elapsed between the enrolment of participants and the conduct of this survey implies that the favorable perspective of participants is maintained over the long term.
There are some weaknesses to this study. Those patients who had a good outcome may have reflected positively on research undertaken during their stay in ICU because of emotional factors from the ICU experience and subsequent recovery. Their survival may have positively influenced responses such that issues of consent and research were of secondary importance. There is the possibility that the participants who did not respond to the survey will have opinions that are different to those that did respond, although the high response rate limits this effect. Most respondents reported their first language as English, thus the findings may not be generalisable to non-English speakers. Additionally, we cannot determine whether there is a cultural determinant of responses, as we may have excluded ''immigrants''. We were unable to capture the opinions of all patients whose substitute decision maker refused consent on their behalf to continue on the NICE-SUGAR study treatment to ascertain if they were also content with the decision for use of studyrelated data in that instance. Resource constraints limited this study to a single institution, and to a single RCT, which limits the generalisability of the results. The length of time that passed between the enrolment of the participants and the conduct of this survey leads to the possibility of recall bias.
Several of the findings of the study suggest further investigation. Further exploration is needed on the preferences of ICU patients for the optimum time to provide delayed consent to participate in research conducted when they are experiencing or recovering from critical illness. It would be important to obtain a broader sample of participants from other study centres, from other countries, and in other trials to increase the generalisability of this study.
The implication of the results of this study is that regulatory bodies and members of human research ethics committees should feel comfortable that former ICU patients endorsed enrolment in a clinical trial using the process of delayed consent. Many large ICU-based randomised controlled trials are not completed as planned because of slower than anticipated accrual of patients [18] . In the NICE-SUGAR study a large number of patients (n = 1,634) were eligible but not enrolled as they were unable to provide consent and local ethics committee regulations did not permit delayed consent [7] . This highlights the challenges in conducting high-quality research in the ICU environment and of the need for alternative models of consent to that of prior consent for research involving the critically ill [19] . The use of delayed consent for clinical trials in critically ill patients where the treatments being compared are already used in 
Conclusion
The findings of this study contribute to the understanding of complex issues in the area of consent for research in intensive care. Most former ICU patients enrolled in the NICE-SUGAR study from the study hospital using delayed consent would have agreed to participate in the study had they been able to be asked. Most reported that consent had been sought from the person from whom they would have wished and that they were content with the decision made. This study supports the continued use of delayed consent in randomised controlled trials that evaluate available standard intensive care treatments in critically ill patients.
